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(54) METHOD FOR REDUCING BACK GROUND LUMINESCENCE 

(57)Abstract: 

y f :-:-f J ^ .. r f>oH PURPOSE: To reduce only back ground 

i ■ - H ) II V o^ui ' luminescence and to enable measurement in high 

sensitivity by making a specific compoimd exist 
in measuring a peroxidase based on Ixmiinous 
reaction comprising a dihydrophthalazinedione 
^ > ( c H.. ) II coe 11 derivative as a substrate. 

V ( r H. vp y 1 1 ^ CONSTITUTION: Luminescence occurring by 

treatment of a 2,3-dihydro- 1 ,4- phthalazinedione 
derivative (e.g. Iximinol) with hem or a 
peroxidase (preferably one derived fi-om 
^ horseradish) in the presence of an oxidizing agent 

H (e.g. hydrogen peroxide) is measured in the 

presence of one or more compoimds (e.g. citric 
acid) which contain a functional group of formula 
y y c Hj ;) u <\ 0 I to formula IV (X is H, OH or COOH; (n) is 1-3) 

or its salt, does not contain aromatic hydrocarbon 
( c ) ft c i: c II containing OH and has chelating action. The 

measurement is carried out preferably at pH 8-9.5 
and a boric acid-based buffering solution is 
preferable as the buffer solution. In the case of measuring hem or a peroxidase in an 
extremely low concentration, a combined use of an enhancer such as 6- 
hydroxybenzothiazole is preferably. 
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(54) [%?ii®«*5;] ;'iy!;{/y>myt(r>m.m 



(57) [5*5] 

[B«] 2. 3--;?tHP-l. 4-7^'7i^:t>SI9l 
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C»«ai] 2, 3-v>tHn-l, 4-y$^^i>yt 
XliH. OH. COOH. n = l~3) T^^nSWffi 

(CH, ) n COOH 



(CH, ) 



n COOH 



Wb2] 



<(CH2 ) n COOH 
(CHj ) n OH 



(CHj ) n COOH 



'(CHj ) n COOH 
C<— X 

(CH^ ) n COOH 



[0 0 0 1] 

[SJg±®fJfflii-|?] *ISM«, 2, 3--:^tHD- 
[0 0 0 2] 

^mmmSk (EI A) ;*{fflV»en-5<fc-5lc;ftoT#fc 

mmmmts.mtmn-^m^'^fdmn^^m'^^ (cle 

I A) ;4t^$tlTti-5. 

[0 0 0 3] CLE I Airffl^iens^^tUT. 
A u 7 * X 7 7 t^'^;i/:t+i'^— tf^yO«#tf ^.n 

[0 0 0 4] ^(DiS^, m»T;i^5y- 



V-JV^(D{t^<& (X>A>1J— ) *±gH<03^(C^l)irr 

■f-SV^a^UTV^S (Methods in Enzymology 133, p 
331-353, 1986 « cne)-a®X>A>-9— B, g 

;i-+>'y-iftt»l 0 7ht;Pga*T)Bll€T#-5J:5 

tea* om&mEii^M&'v^^i:^ n-o it, 

[0 0 0 5] 

[0 0 0 6] ^T:.-^)]^t^i^^—mmzmm-&ti^% 

-ifSai;£L.±3 i-r5«-&»CJ4ME7;U* U 7:*-X7 

[0 0 0 71 C©j;5{C. C©ilS^sA*s/i'y7>H5IJt 
[0 0 0 8] 

[Kias»stt-r^fc*®¥S] *^w^^B, 

;k t^x > A >li— e 35: S ?^ t::*3 It 5/ i7 

40 i^5>H^7t©<£MftlC'5ViTiiicW^Lfci|gm. *^ 
BJS^^Ufc. ■r&t)-&*^BJtt, 2, S-v'tHn- 

©'ft;S:5~8 ((ll/X«H. OH, COOH. n=l~ 
3) T^Sn-5ttESX(i^©^£«lji4'(C-&*. Etp 

u- hf^ffls*-r5{b^«u© 1 «£;±o*#TTjgij3£-r 

(c*ij-^A*<yi'i)'7>F5sjt©<£ii^s-?*«.. etr*^ 
50 m^mmizmmt^. 
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[0 0 0 9] 



<(CH2 ) n COOH 
(CH, ) n COOH 



[0 0 10] 
[it 61 



[00 11] 

[{1:7] 



[00 12] 

[{b8] 



<(CH2 ) n COOH 
(CHo ) n OH 



< 

\ H 



(CH2 ) n COOH 



(CH 



(CH^ ) n OOOH 



(CH^ ) n COOH 



10 



20 



[0 0 1 3] ;i/^y-jKcf^^$n^2, 3->?bHD 
-1. A-y^yp:tymmi/^iimmtii^mmomim 

[0 0 14] ^(r)^on.'Sim^W'oit^m^\.x\t.. m 

t r ans-l , 2-D i am i nocyc I oh ex an e-N, N, N* , - 1 e t ra 
acetic acid monohydrate lkXS^(r>^. N,N-Bis(2hydro 
xyetlil)glyciiieRl!/-^(7):S. 1, 3-DiaiDiDO-2-hydroxypro 
paDe-N,N.N\N'-tetraaceticacid ^XS^<D^. Dietliyl 
enetriamine-N,N,N'.N*\N"-pentaacetic acid:S:tX'^ 40 
(D^, EtliylenediaiiiiQe-N,N'-diacetic acid:S.iCX-^(D 
M.. EtbyleDediamio-N, N'-dipropioaic acid. dihydrocli 
1 or i deRr^-^coig, N- (2-Hyd roxye t tiy I) e t hy 1 ened i ami n 
e-N,N\N'-triacetic acidSt^-eoffi, 0,0'-Bis(2-ami 
Doethyl)ethyIenegIycol-N,N,N',N*-tetraacetlc acid 
mS^oyi^, 1,6-Hexamethylethylenediamine-N,N.N' , 
N'-tetraacelic ^zWRU^O^. N-(2-Hydroxyethyl)i 
minodiacetic ^z\^'BlXS^(DM.> Iminodiacetic acidR 
Xf^^oyM.. 1. 2-Diaminopropane-N, N, N* , N* -tetraacetic 
acid mS^^^L. Nitrilotriacetic acid :BiZS^<D 50 



Nitriiotriporopionic acid RXf^O^. Triethyl 
enetetramioe-N, N, N\ N" . N' ' \ N' " -liexaacet ic acid 
RZf^O^, N-(2-acetoamido) iminodiacetic acidRtf 
^<D1&. 0, 0' -Bis(2-aminophenyl)ethyleneglycol-N, N, 
r.rr-teraacetic acid RZf^<Dm. {7Xymmf^<D 

[0 0 15] m^izmut^it^mommtbxit. o. 

OlmM;0^^5mM> »Sb< (*0.05mM^^^L0mM ^^^l^o ;i 

[0 0 16] mm<D^ofs.'smm^^^^it^mx$>^ 

Tt>. Ethylenediaminehydroxyphenylacetic acid RZf 
[0 0 1 7] *»WTfflVie>n^2, 3-$;t:HD- 

1, 4-y^'7z^'t>mmi^tvx. m^\it)v^y-)v 
Rxs^^mmi^. ^v)v^y-)VRz^^<Dmmi^. 7-Di 

iDethylaniinonapbthalene-l,2-dicarboxyiic acid hydra 

[0 0 18] /'<y^!f^>myt<D^^{&m'r^s^x 
)V)\^yv:L^yms^(jymm^. 6-tFD+v'^>7 

^7y-;k 4- (4-bFD4^i/7x-JV) ?TV^- 
[0 0 19] i^wm. a^CDgigco^;i/:t=^v^^-i? 

X^^. CC0^OpHtUTf*^7;P;^Utt. pH8.0?5^^ 
[0 0 2 0] 

^^^^fiML^, \.ti^^m{\Mmz^%^^wmmm 
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6 



J^^A/Ty-^^ (Enhanc ed-CLE I A) \Z 
[0 0 2 1] 

immn ur. mmm^7^hx^mm^^r)mi^mz 
mmr^i)^. :^mm\tmmmowzm&^n^h<Dr\t 

[0 0 2 2] ^mi 

o.2inM 4-7xr:;i/yxy-;k i.OmM jgKfl:*^. o. 

SniM )V^/-MamRZfO, linM CO^ 1 IZ^Vfzit^^^ 

^m.mhu:xmmmmm (phs.s) js?k^&ss«u n 

Mmmy\t^'tfs.m.mv^}7.mmimm (ph8.5) 
mm^m%\^. wim\znv^^yyY^%^m^\^it. 
^%mmt^mom^mn (7n;^asBLR-3 o 
1) $ffifflu> *n^n2oo ti\ <Dtt»tcoviT> 

(ll^fo ?^:fc^l(w:feViT. CyDTA HTrans-1, 2-DiainiD 
ocyclohexane-N,N,N* ,N*-tetraacetic acid,nionohydrat 
e DHEGtiN.N-Bis(2hydroxyethl)glyciDe^, EDDAtJ i 



♦Ethylenediamine-N.N'-diacellc acid^, EDTAfiEthyle 
nediamiDe-N,N,NMr-tetraacetic acid^. EGTAttO.O' 
-Bis(2-aiDiDoethyl)ethyleneglycol-N,N.N*,N'-tetraac 
etic acid IDA Jilminodiacetic acid^&, NTA 
trilotriaceticacid ^, Arg. H7;l/=f n>&, AspJj: 
yxny^ym^. Cys.lti^X^>^, GIu.A \t^)V^ 
HisJtbX^i^>&. 0rD.fJ:r;i/-f'>$. 
Tyr. t^^Dv>^£. 2,3DCPyri. ti2. 3-Dicarboxypyridin 
e NM2,3DCPyri.m-2,3-dicarboxypyridine 2, 
3DCPyra lt2. 3-Dicarboxypyradine ^^tl^Ptl^To ^ 
neft-^^JCD^-^* Ci^TA , DHEG. EDDA> EDTA> EGTA, 

IDA . NTA \t:if^mio^^^thx(D^m^mfz.-rh 
(D. rf^t>%mm<D'Bm^x\t^(n^^m^mz^^s. 

[0 0 2 3] ^lt^^\t. CyDTA . DHEG, EDDA> EDTA> 
EGTA, IDA Xrnik ^mSihti^^\Z. m,m^lL\t^O> 

^^mBhit^^t)mhxm^mzny^9yyY^ 

20 [0 0 2 4] 
[gl] 













(counts/niin.) 




(counts/min.) 




1.820 


Cys. 


1,295 


CyDTA 


197 


Glu.A 


1.544 


DHEG 


346 


His. 


1.535 


EDDA 


649 


Orn. 


1.889 


EDTA 


799 


Tyr. 


1.071 


EGTA 


272 


TAr-m 


1.422 


IDA 


465 


2.3DCPyri. 


11,784 


NTA 


205 


NH2.3DCPyri. 


3,317 


Arg. 


1.713 


2.3DCPyra. 


2,734 


Asp. 


1.361 







[0 0 2 5] m^m2 

mmm i \z^\^^xny ^ > Y^ito^mm^^n 

fc^k-g-ife. CyDTA > DHEG. EDDA. EDTA, EGTA. IDA Xti 

[0 0 2 6] 0.2iiiM 4-7x— ;|/:7xy— ;k LOmMji 
mtii^M. 0. 5inM y-;l/NaffiRt;0. ImM CDS 2 XZt^ 

Lti^^m^^mA)kv^}7.mmmm, (phs.s > mm 



40 



[L. 250 Th^rJP (10/il ) (DSffyi^-H^;l/:t 

2:^^^. CyDTA > DHEG. EDDA. EDTA. EGTA. IDAXJOT 

[0 0 2 7] 
[«2] 
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(5) 



7-67696 





(counts/min.) 


(Counts/'Din.) 


S/NJt 




1.820 


253,363 


139.2 


CyTDA 


197 


250.771 


1272.9 


DHEG 


346 


215.528 


623.6 


EDDA 


649 


239,032 


368.3 


eOTA 


799 


252,844 


31S.5 


EG7A 


272 


231.688 


851.8 


IDA 


46S 


249.905 


537.4 


NTA 


205 


240,664 


173.9 



[0 0 2 8] mmm3 

m^^m^hfc. fSM^^3\zmT. ?5::fe^3(C*;ViT 
ADA (IN- (2-acetoaiDi do) iminodiacetic aci(l^> DSI^ 
xtran Sulfatesodium^^. MOPStS3-(N-MorpholiDo)Propa 
ne-sulfonic Acid 2,2Bipy H2,2Bipyridy o- 
Phn^o-Phenanthrolin^^n-en^fo ^3IC 



[0 0 2 9] m3ti'^\t. ADA , !7x>mxms^mm 

[0 0 3 0] 
[^3] 













(Counts/min) 




(Counts/min) 




3.524 


!>rjm O.lmM 


250 




3,978 


LOinN 


79 


l.OmN 


4.375 


ffiSffi O.loM 


4.600 




4.040 


hOioM 


1,821 


l.OctH 


1.071 


HOPS O.liEfl 


9.908 


ADA O.liiH 


563 


l.OoN 


33,783 


l.OsN 


364 


2.2Bipy.0.1iDN 


9,174 


DS Q.loN 


508 


o-Phn. O.lniM 


10,207 



[0 0 3 ij mmn4 

mmmsizi^^^x^rnvTzm , dSRzf^x>m\z'D\^^ 
X. cnibit^m^^m\z^jv:t^i^y-^<Dmmm 

[0 0 3 2] 0.2inM 4 - 7xr:;l/7xy — ;k l.OmM ® 
mtii^m. O.SmM Jl/^/-;i/Na|gRUto.ijnM (D^A\Z7^ 

hfz.vc'^m^^m,mv^}7.mmmm (ph8.5 > mm 



[0 0 3 3] ^4^^^. *5!W<Dib^#i-e*^ADA ms 
h<Do:>^)V:t^i^y-^0m{ti^M^hif3^LX\i^^z. 

[0034] 
40 [g4] 





(Counts/min) 


(Coants/min.) 


S/NJt 




3.S24 


253,363 


71.9 


ADA O.linN 


569 


171.911 


302.1 


l.OnN 


364 


115,223 


316.5 


DS O.linN 


508 


4,860 


9.6 




250 


211,125 


844.5 


l.OoiN 


79 


189,262 


2395.7 
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[0 0 3 5] mmms 

^^mmmt^)v^> (tsh) izMr^^j^^a-i-jvm 
i^^^^i^ymitLXF (ab) * 2i\:hft^. 

K-;Hci:»3ii7cbTFabfl:tfco F abfl:>^^iy;?( 

^iniCSMCC (Succin 
imidyU -(N-maleimidomethyDcyclohexane-l-carboxyl 
ate ) 'C?»ttLfci5ffyitt:^;i/:t*vy-if^jD^37 

[0 0 3 6] ^mLrz:3>z^:j,y-h\mmm (d\ru 

(ab)2^btr[ff^&HffiftL;fc?gattttf-X {4>=lAm) 
12H^An. ^niCTSH if DjfiimXliil»«S (4.81m 
lU/ial) jfiimoO Ml ^aiA. 37^:5 i^Ka*fb?5:;&t^ 
SJ6^-a:fc^> B/Fi^K^£:ffV^. O.IM NaCI , SOmMh 
UXg»Mtv 0.5 %Tween 20 (pH8.5 ) ^ttsmWLTm 
5te{CiSaU;^c=I>>^a.y-h (?&$i?KICT200 ffiF 
^RUfCbco) 100 ul lra;^e. Hlc37t:iO^)'raKjt;;^'li' 



10 



88 (7D:i53aSBLR-3 0 1) JC-fe^y hb. 0.2inM 4- 
PhenylphenoK l.OniM jgKfti*^. O.SmM JV^/-Ma 
O.lmM CyDTA . 0. IM h U XfflSlgffiJS (pH8.5 ) £ 
#tP%3tKI!l200 xi! ^iU^, ^JD«30#;^^^1 5^rfl(0 

5 tc^T. 

[0 0 3 7] ^5;&^eCyDTA SJD?^COS/Nit (m^M 

mx<Dm^m/^ajkm<D^^S) m^i xs>^<D\zn 

L. CyDTA *^JnJST<^S/Nit«147 ^^0, S/N 

jnLfca-&cottmTK#«ffim.oo4 TS^otc^tb, 

[0 0 3 8] 
[S5] 





(countsynin) 




CyDTASM 


CyDTAft^^ 


CyDTA^in 


CyDTAJiSlin 


TSHSM^ 




^liilltS 






(/flU/ml) 


0 


0 


48.1 


48.1 




131 


789 


111.458 


116.279 




47 


201 


7.697 


6.312 




36 


25 


7 


5 








0.004 


0.017 
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